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(54) Security documents incorporating verification means 



(57) A secure and/or valuable document, such as a 
banknote (1), incorporates verification means (11;21; 
31 ;41) for verifying a security feature (10;22;32;43) on 
the same or a different security document when the ver- 
ification means and the security feature are laid over one 
another. Examples of verification means comprise opti- 
cal lenses (11), graphic elements, optical filters (21;31), 



interference filters or line or dot grids (41). An optical 
filter may take the form of a colour tinted filter (21) for 
viewing a security element (22) comprising area printed 
with metameric inks on the same or a different security 
document. Another form of optical filter is a first trans- 
parent polarising window (31) for verifying a second 
transparent polarising window (32) on the same or a dif- 
ferent security document. 
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Description 

[0001] This invention relates to security documents, 
such as banknotes or the like, and is particularly con- 
cerned with providing a security document which in- 
cludes means for verifying the security document or an- 
other similar document. 

[0002] A wide variety of security devices or features 
for security documents, such as banknotes, travellers 
cheques or the like has been proposed previously. Ex- 
amples of such security devices and features include: 
optically variable devices, such as holograms and dif- 
fraction gratings; security threads or strips; microprint; 
fine line or "filigree" patterns; Moire inducing patterns; 
and fluorescent inks, phosphorescent inks, pearlescent 
inks or other optically variable inks, such as metameric 
inks. 

[0003] Metamerism has been described as "the prop- 
erty of the eye and brain to receive the same colour sen- 
sation (under specific lighting conditions) from two ob- 
jects with different spectral energy distributions". Meta- 
meric inks have the unique property of appearing to 
change colour when viewed in different lighting condi- 
tions. For example, two inks with different metameric 
properties may appear to be of an identical colour when 
viewed in a particular white light environment, say day- 
light, but when viewed in different lighting conditions, e. 
g. in incandescent light, or in filtered light, the two inks 
will appear to have different reflective colours, so that 
one ink is distinguishable from the other. The optical ef- 
fect of inks with metameric properties is widely accepted 
as a security device which inhibits such counterfeiting 
attempts as computer scanning and colour photocopy- 
ing. Colour photocopying and colour printing is typically 
restricted to four different pigments (black, cyan, yellow 
and magenta) when attempting to match the colour of 
the original. In the event of reproducing metamerism, 
the colour distinction of an image with a different colour 
appearance in a particular lighting environment, is not 
as evident in the copy when compared to the original. 
The use of metameric inks as an a nti -counterfeiting fea- 
ture or security device in security documents is also de- 
scribed in U.K. Patent No. GB 1407065. 
[0004] One disadvantage of metameric inks as a se- 
curity device is that they require an optical filter or other 
external aid, to provide the required lighting condition 
for verification of the security device. Other types of se- 
curity devices also require external aids for their verifi- 
cation. For example, fluorescent inks may require a 
source of ultraviolet light for their verification, and micro- 
print, fine line and filigree patterns may require a mag- 
nifying lens for verification. Also, Moire inducing pat- 
terns, which produce fringes or a Moire effect when 
there is interference with a superimposed similar pat- 
tern, have hitherto only been effective as an anti-coun- 
terfeiting device when an attempt is made to reproduce 
a security document by colour photocopying. Also, a 
separate viewing device is required to verify that a se- 
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curity document has a Moire inducing pattern. 
[0005] In Australian Patent Specification No. AU-A- 
87665/82 there is disclosed a security document and a 
method of producing a security document, in which 

s opacifying coatings of ink are applied to both sides of a 
sheet-like substrate formed from a clear plastics film. 
The security document may be produced with some ar- 
eas to which no opacifying coating is applied on both 
sides of the clear plastics substrate. These clear, trans- 

10 parent areas are known as "windows" and are particu- 
larly suitable for incorporating security devices, for ex- 
ample diffraction gratings, optically variable devices and 
embossed images, which can be inspected in the trans- 
parent areas or windows from both sides of the security 

15 document. 

[0006] European Patent Specification EP 0256176 
discloses a bank passbook having scrambled indicia 
printed on an area inside the rear cover of the book or 
on a page of the book and authenticating means in the 

20 form of a transparent area either attached to one mar- 
ginal edge of the front cover of the book or forming a 
window in the front cover of the book. The transparent 
area is configured as a reading screen for unscrambling 
the scrambled indicia when the reading screen is super- 

25 imposed on the area of scrambled indicia by closing the 
cover of the book. The reading screen enables a bank 
cashier to check the authenticity of the bank passbook 
when the bank customer wishes to make a deposit or 
withdrawal. 

30 [0007] The present invention proposes that a trans- 
parent window in a security document, such as a ban- 
knote, may be used as a means for verifying, enhancing 
or optically varying a security device elsewhere on the 
document or on another security document. 

35 [0008] According to one aspect of the invention, there 
is provided a secure and/or valuable document such as 
a banknote, with security features and with a verification 
element for verifying the security feature, wherein at 
least one verification element and at least one security 

40 feature verifiable by means of said verification element 
are integrated into the document in various places, and 
the verification element and the security feature are laid 
over one another when verification is to be performed. 
[0009] In addition to verifying or inspecting a security 

45 device at a laterally spaced location on the same secu- 
rity document, the verification element may also be used 
to verify or inspect a security feature or device on an- 
other security document. 

[0010] Preferably, the verification element(s) and the 
50 security feature(s) are only laid over one another when 
verification is to be performed. 
[0011] The security feature and/or the verification el- 
ement may be formed on the front and/or rear side of 
the document. Preferably, the security feature and/or 
55 the verification elements are provided in or constituted 
by at least one window. 

[0012] According to another aspect of the invention, 
there is provided a secure and/or valuable document 
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such as a banknote, with security features and at least 
one verification element for verifying at least one of the 
security features, wherein a plurality of verification ele- 
ments and said security features are integrated into the 
security document, and the verification elements are 
laid over at least one of the security features when ver- 
ification is to be performed. 

[0013] The security document is preferably a single 
flexible sheet bearing indicia. Preferably, it is formed 
from a sheet-like substrate of transparent plastics ma- 
terial to which at least one opacifying layer or coating is 
applied on one side or both sides of the substrate except 
in the area or areas where it is desired to provide a trans- 
parent, essentially indicia-free portion or "window" in the 
security document. The at least one opacifying layer 
therefore only partially covers the surface of the sub- 
strate to leave a first portion incorporating the verifica- 
tion element essentially indicia-free. 
[0014] The opacifying layer or at least one of the opac- 
ifying layers on either side of the plastics substrate may 
comprise a paper layer which bears indicia. Alternative- 
ly, in a preferred embodiment, the opacifying layer on 
each side of the sheet comprises at least one coating of 
opacifying ink applied to each surface of a transparent 
plastics substrate. It is also conceivable that a security 
document in accordance with the invention could be 
formed almost entirely from an opaque paper or lami- 
nated substrate construction except for an area or areas 
formed from a transparent plastics material to provide a 
window or windows. 

[0015] The security document may take any desired 
shape, but in the case of a banknote, cheque or the like 
the flexible sheet is preferably rectangular. In the case 
of a square or oblong rectangular sheet the first portion 
and a second portion incorporating the security feature 
or device may be so disposed that folding of the sheet 
about a center line brings the first and second portions 
into register. For an oblong sheet having a major axis 
and a minor axis, the first and second portions may be 
so disposed that folding of the sheet about a line coin- 
cident with or parallel to either the major axis or the mi- 
nor axis brings the first and second portions into register. 
Alternatively, the sheet may be folded about a line in- 
clined to the major and minor axes, such as a diagonal 
line in a rectangular sheet, to bring the first and second 
portions into register. 

[0016] Instead of folding the sheet, the flexible sheet 
may be bent or folded to form a cylinder to bring the first 
and second portions into register so that the security de- 
vice in the second portion may be inspected or verified 
by viewing the security device through the verification 
element or self-verification means in the first portion. 
[001 7] It will be appreciated that a wide variety of ver- 
ification elements may be provided within the scope of 
the present invention. For instance, the verification 
means may comprise any of the following: lenses, 
graphic elements, polarisation filters, colour filters, in- 
terference filters, line or dot grids or holograms. 



[0018] In one embodiment of the invention, the self- 
verification means comprises an optica) lens provided 
in the transparent first portion or window and the security 
device provided at the second portion comprises a print- 

5 ed or embossed feature which can be inspected, en- 
hanced or optically varied by viewing through the optical 
lens of the security document or through an optical lens 
of another, similar security document. 
[001 9] One type of optical lens which may be provided 

10 in the window of a security document in the present in- 
vention is a Fresnel magnifying lens of the type used in 
overhead projectors. Such a magnifying lens may be 
formed by embossing, engraving or otherwise deform- 
ing the transparent, indicia-free plastics portion with 

15 concentric circular lines. A magnifying lens may alterna- 
tively be produced by applying an ultraviolet (UV) or oth- 
erwise curable varnish or coating which is printed with 
the required structure which is then made permanent by 
the curing process. A magnifying lens provided in the 

20 window of a flexible security document may be used to 
enlarge microprinting, a small image or a fine line or fil- 
igree pattern on another part of the security document 
or on another, similar security document. As an alterna- 
tive to the Fresnel magnifying lens, a multiple micro-lens 

25 array or a lenticular lens array may be used. 

[0020] The self-verification means may comprise an- 
other form of optical lens, such as a distorting lens. A 
distorting lens may be used to distort a security device, 
feature or image on another part of the security docu- 

30 ment, or to correct a distorted feature or image on an- 
other part of the security document. 
[0021] In another embodiment of the first aspect of the 
invention, the security device comprises an area printed 
with metameric inks and the self-verification means 

35 comprises an optical filter for viewing the area printed 
with metameric inks. The optical filter is preferably ar- 
ranged to restrict the wavelength distribution of the light 
that is incident on, and/or reflected from the area printed 
with metameric inks. This may be achieved by providing 

40 a colour tinted optical filter in the transparent, essentially 
indicia-free portion. A colour tinted transparent window 
creates a restricted or altered wavelength environment 
so as to reveal the colour changing properties of an im- 
age printed in metameric inks enabling the authentica- 

45 tion of the banknote to be verified. 

[0022] In accordance with a further aspect of the in- 
vention, there is provided a security document compris- 
ing a flexible sheet formed from a substrate bearing in- 
dicia, said sheet having an essentially indicia-free por- 

so tion of transparent plastics material, wherein the trans- 
parent, essentially indicia-free portion includes an opti- 
cal or interference filter for verifying a security element 
on the same or a different security document. 
[0023] In one embodiment, the optical filter is a colour 

55 tinted optical filter for viewing an area printed with met- 
americ inks on the same or a different security docu- 
ment. 

[0024] The optical filter in the transparent window may 
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be produced by various processes. One process for pro- 
ducing a colour tinted optical filter is to include appro- 
priate pigments with a polymer in the production of a 
plastics film substrate to achieve an overall tint of the 
plastics film. In an alternative process a tinted varnish 
may be applied over a transparent plastics window by 
a gravure or offset process. 

[0025] I n accordance with another embodiment of the 
invention, the optical filter comprises a first transparent 
polarising window for verifying a security device in the 
form of a second transparent polarising window at an- 
other location on the same or a different security docu- 
ment. 

[0026] Polarisation is an optical effect widely used in 
items such as polarised sunglasses. Light waves from 
a luminous source vibrate not only in the vertical and 
horizontal planes but all others in between. Polarisation 
is an effect whereby the light is confined to one direction 
only. In the event of the plane polarised light passing 
through a secondary polarising medium whose polari- 
sation axis is at right angles to the first, then near zero 
intensity of the light results. 

[0027] This phenomenon is utilised, in the present in- 
vention, by using the transparent windows of security 
documents such as polymer banknotes. By superim- 
posing a clear window over a second window, both with 
plane polarisation characteristics, the polarisation prop- 
erty including light extinction will be observed. The sec- 
ond polarising window may be present on the same se- 
curity document or may be present on a different secu- 
rity document. In each case, the polarisation effect is 
achieved from the combination of the transparent polar- 
ising windows. 

[0028] When two transparent polarising windows are 
located at different locations on a single flexible security 
document, the first and second polarising windows are 
preferably constructed and arranged in such a manner 
that, when the flexible security document is folded over 
itself to bring the polarising windows into register, the 
second polarising window has a polarisation axis ex- 
tending at an. angle to the polarisation axis of the first 
polarising window so that the intensity of light transmit- 
ted through the windows is reduced. If the polarisation 
axes of the first and second polarising windows are sub- 
stantially perpendicular to one another in the folded se- 
curity document, the intensity of light transmitted 
through the windows will be nearly zero. 
[0029] A banknote with polarising windows may be 
formed by various methods. In one possible method, a 
transparent plastics substrate or film may be stretched 
in one direction during manufacture. In other methods, 
liquid crystals may be incorporated in a transparent pol- 
ymeric film which may form the substrate or be added 
as a coating to the substrate. 

[0030] In another embodiment of the invention the 
verification element may comprise an interference filter 
including a first set of lines. The security device may 
comprise a feature including a second set of lines, 



wherein an interference effect is produced when the ver- 
ification element and the security device are brought into 
register by one being laid upon the other. Preferably, the 
verification element means and the security device are 

5 Moire inducing patterns. 

[0031] In accordance with a further aspect of the in- 
vention, there is provided a security document compris- 
ing a flexible sheet formed from a substrate bearing in- 
dicia, said sheet having a first portion of transparent 

10 plastics material including verification means in the form 
of a Moire inducing pattern for verifying a security device 
in the form of another Moire inducing pattern at another 
location on the same or a different security document. 
[0032] Moire inducing patterns consist of sets of 

is threads or fine lines which produce optically variable ef- 
fects when a first Moire inducing pattern is superim- 
posed on a second Moire inducing pattern in which the 
threads or fine lines are inclined at an angle to the 
threads or fine lines of the first Moire inducing pattern. 

20 The transmission of light through superimposed or over- 
laying sets of inclined lines produces the appearance of 
dark bands known as "Talbot fringes" which may form 
an image. 

[0033] The use of Moire inducing patterns has been 

25 previously proposed in security documents as a security 
device or anti-counterfeiting feature to deter counterfeit- 
ing by photocopying. However, in such documents, the 
Moire effect or fringes are only apparent on the coun- 
terfeit photocopied image of a security document which 

30 includes a Moire inducing pattern. In the present inven- 
tion, a Moire inducing pattern is incorporated into the 
transparent plastics window of a security document as 
a self-verifying security device which, together with an- 
other Moire inducing pattern provided at another loca- 

35 tion in the same security document or in another security 
document, produces a Moire effect which is readily iden- 
tifiable to verify the document. 
[0034] When first and second Moire inducing patterns 
are provided at two different transversely spaced loca- 

40 tlons in a single flexible security document, the first and 
second Moire inducing patterns are preferably arranged 
in such a manner that, when the flexible security docu- 
ment is folded over itself to bring the Moire inducing pat- 
terns into register, the set of lines of the second Moire 

45 inducing pattern are inclined to the set of lines of the first 
Moire inducing pattern. 

[0035] The set of lines provided in a transparent win- 
dow to form a Moire inducing pattern may be formed by 
any convenient printing, embossing or engraving proc- 
50 ess. 

[0036] According to a further aspect of the invention, 
there is provided a method of verifying a security docu- 
ment in accordance with any of the preceding aspects 
of the invention, wherein the method comprises the step 
55 of bending, folding or twisting the flexible sheet to bring 
the first portion including the self-verifying means into 
register with the security device provided at the second 
portion of the sheet. 
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[0037] Various embodiments of the present invention 
will now be described, by way of example only, with ref- 
erence to the accompanying drawings in which: 

Figure 1 is a plan view of a banknote in accordance s 
with a first embodiment of the invention; 

Figure 2 is a view of the banknote of Figure 1 folded 
over itself; 

Figure 3 is a plan view of a banknote in accordance 
with a second embodiment of the invention; 

Figure 4 is a view of the banknote of Figure 3 folded 
over itself; 

Figure 5 Is a plan view of a banknote in accordance 
with a third embodiment of the invention; 

Figure 6 is a view of the banknote of Figure 5 folded 
over itself; 

Figure 7 is a plan view of a banknote in accordance 
with a fourth embodiment of the invention; and 

Figure 8 is a view of the banknote of Figure 7 folded 
over itself. 

[0038] The banknote 1 shown in Figures 1 and 2 is 
substantially rectangular in shape having substantially 
parallel sides 6 and 7 and substantially parallel ends 8 
and 9 and comprises a flexible, sheet-like substrate 2 of 
transparent plastics material bearing indicia 3. The sub- 
strate 2 is covered over most of its upper and lower sur- 
faces by opacifying layers. As used herein, the term in- 
dicia includes coloured areas, patterns, pictures, 
shapes, sets of lines, letters, numerals and symbols. For 
the sake of convenience, the value "$99" is the only in- 
dicia 3 shown in Figures 1 and 2 apart from a security 
device 4 which comprises an area of microprinting 10 
consisting of the word "VALID" repeated several times. 
Although the word "VALID" is apparent in Figure 1 , the 
microprinting may be of a size wherein it is not apparent 
or only barely distinguishable to the naked eye. 
[0039] As shown in Figure 1 , the opacifying layers of 
indicia are not applied over the entire surfaces of the 
sheet-like substrate 2 and thus leave a transparent por- 
tion 5 of the substrate which is at least partially not cov- 
ered by the opacifying layers. This transparent, essen- 
tially indicia-free portion 5 constitutes a "window" in the 
banknote through which light may be transmitted. 
[0040] The substrate 2 of transparent plastics materi- 
al preferably is formed from a transparent polymeric ma- 
terial which may be made up of at least one bi-axially- 
oriented polymeric film. The substrate may comprise a 
single layer film of polymeric material. Alternatively, the 
substrate may comprise a laminate of two or more layers 
of transparent bi-axially-oriented polymeric film of the 
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type described in Australian Patent No. AU-A-87665/82, 
the contents of which are incorporated herein by refer- 
ence. 

[0041] The opacifying layers of indicia 3 may com- 
prise any one or more of a variety of opacifying inks 
which can be used in the printing of banknotes or other 
security documents. For example, the layers of opacify- 
ing ink may comprise pigmented coatings comprising a 
pigment, such as titanium dioxide, dispersed within a 
binder or carrier of heat-activated cross-linkable poly- 
meric material as described in Australian Patent Spec- 
ification No. AU-A-87665/82. Alternatively, a substrate 
of transparent plastics material 2 may be sandwiched 
between opacifying layers of paper to which indicia is 
printed or otherwise applied. 
[0042] The transparent, essentially indicia-free por- 
tion or window 5 is located towards a corner at one end 
8 of the rectangular banknote, and the security device 
4 is located towards a corner on the same side 6 and at 
the opposite end 9 of the banknote. 
[0043] In the embodiment of Figures 1 and 2, the 
transparent, essentially indicia-free portion or window 5 
includes self-verifying means in the form of an optical 
magnifying lens 11. Thus, when the flexible banknote 1 
is folded upon itself generally about a centre line 12 ex- 
tending transversely across the note as shown in Figure 
2, the magnifying lens 1 1 may be used to view the area 
of microprinting 10 constituting the security device 4 
which appears as an enlarged image. Thus, the security 
document 1 is self -validating in that one part of the ban- 
knote, the magnifying lens 11 in the window 5, may be 
used to inspect and verify a security device 4, the area 
of microprinting 1 0, provided at another part of the ban- 
knote 1. 

[0044] It will also be appreciated that a banknote or 
other security document provided with a magnifying lens 
11 in a window 5 may also be used to inspect, enlarge 
and verify microprinting, small images or other security 
devices on another banknote or security document. 
[0045] The magnifying lens may comprise a Fresnel 
magnifying lens which may be formed by embossing, 
engraving or otherwise deforming the transparent win- 
dow 5 to produce a series of concentric circular lines. 
[0046] The Fresnel lens may be formed in a printing 
process by an embossing technique. To achieve the re- 
quired optical refraction it may be necessary to emboss 
primarily on one side of the film only. If the embossing 
process embosses both sides of the substrate equally, 
a coating can be used to fill in one of the embossed sur- 
faces to produce the desired optical lens. The intaglio 
process is commonly used for embossing, and for a dis- 
tinctive ink transfer onto banknotes and other security 
documents. The Fresnel engraving design can be em- 
bossed into the window under high pressure and tem- 
perature in the intaglio process. 
[0047] Alternatively, a Fresnel magnifying lens can be 
embossed on the window 5 using a hot stamping tech- 
nique, more commonly used to transfer optically varia- 
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ble devices (OVDs) onto banknotes. A magnifying lens 
may also be produced by applying an ultraviolet (UV) or 
other energy curable varnish or coating which is printed 
or embossed with the required structure and then made 
permanent by the curing process. 5 
[0048] Referring to Figures 3 and 4, there is shown a 
second embodiment of a banknote in accordance with 
the invention. The banknote 20 is similarto the banknote 
1 of Figures 1 and 2 and corresponding reference nu- 
merals have been applied to corresponding parts. The 
banknote 20 is therefore substantially rectangular in 
shape and comprises a flexible, sheet-like substrate 2 
bearing indicia 3. The banknote 20 differs from the ban- 
knote 1 in that the security device 4 comprises an area 
including a metameric image 22 printed with metameric 
inks, and the transparent, essentially indicia-free portion 
or "window" 5 of the substrate 2 includes a self -verifying 
means comprising a colour tinted window or "metameric 
filter" 21 . 

[0049] The security device 4 includes the letters 
"NPA" which constitute the metameric image 22 formed 
by printing different parts of the letters with different met- 
americ inks. As shown in Figure 3, the letters NPA form- 
ing the metameric image 22 appear to be exactly the 
same colour to the naked eye in white light. However, 
when the banknote 20 is folded over itself about foldline 
12, a diagonal band 23 extending across the letters 22 
and printed with a different metameric ink from the re- 
mainder of the letters appears to be a different colour, 
or at least a different shade of the same colour, when 
viewed through the metameric filter 21 as shown in Fig- 
ure 4. 

[0050] The security device 4 printed with metameric 
inks may be printed by standard printing techniques. 
The optica! or metameric filter 21 in the transparent win- 
dow 5 may be provided by including an appropriate pig- 
ment or pigments in the production of the polymeric sub- 
strate 2 so that the transparent, essentially indicia-free 
window 5 in the printed banknote is colour-tinted. Alter- 
natively, a tinted varnish may be applied over a clear, 
transparent and essentially indicia-free plastics window 
by a gravure or offset printing process. 
[0051] In the embodiment of Figures 3 and 4, the use 
of the transparent plastics window 5 to include an optical 
or metameric filter 21 which may be used to reveal the 
colour changing properties of the metameric image 22 
on the banknote provides a self-verifying banknote 
which does not require an external secondary device 
such as a filter or different lighting source for examining 
the metameric image to authenticate the banknote. 
[0052] It will also be appreciated that a banknote in- 
cluding an optical or metameric filter in a transparent 
window, such as the note of Figure 3, may also be used 
to examine and verify another banknote which includes 
metameric printing or a metameric image as a security 
device. 

[0053] A third embodiment of the invention shown in 
Figures 5 and 6 comprises a banknote 30 which is gen- 



erally similar to the banknote 1 of Figures 1 and 2 and 
again corresponding reference numerals have been ap- 
plied to corresponding parts. 

[0054] The banknote 30 differs from the banknote 1 
in that the transparent, essentially indicia-free portion or 
window 5 of the substrate 2 includes self-verifying 
means in the form of a first polarising window 31 , and 
the security device 4 comprises anothertransparent, es- 
sentially indicia-free portion in the form of a second po- 
larising window 32. 

[0055] The first polarising window 31 has a first plane 
polarisation axis, e.g. parallel to the longitudinal axis of 
the banknote 30, and the second polarising window 32 
is preferably arranged to have a second plane polarisa- 
tion axis extending substantially perpendicularly to the 
first polarisation axis of the first polarising window 31 , 
e.g. extending transversely to the longitudinal axis of the 
banknote. Thus, when the banknote 30 is folded over 
itself about the fold line 12 to bring the first and second 
polarising windows 31 and 32 into register, the intensity 
of light transmitted through both of the polarising win- 
dows 31 and 32 is substantially zero as depicted by the 
dark shaded region 33 in Figure 6. 
[0056] It will, however, be appreciated that the orien- 
tations of the first and second plane polarisation axes 
may vary. For instance, if the first polarising window 31 
shown in Figure 5 has a diagonal first plane polarisation 
axis extending along the major axis of the elliptically 
shaped window 31, the second polarising window 32 
may have a second polarising axis extending substan- 
tially parallel to the first polarising axis in the unfolded 
note shown in Figure 5, but when the note is folded as 
shown in Figure 6, the first and second polarisation axes 
are substantially perpendicular. It is also conceivable 
that different parts of the polarising windows 31 and 32 
may have different polarisation axes so that more inter- 
esting optical patterns or effects may be created when 
the polarising windows are brought into register. 
[0057] Thus, in the embodiment of Figures 5 and 6, 
the first and second polarising windows 31 and 32 to- 
gether form a self-verifying security device which does 
not require an external optical device or apparatus to 
verify the authenticity of the security device. Whilst a 
banknote incorporating a first polarising window may be 
used to verify another polarising window at another part 
of the banknote, it may also be used to verify a polarising 
window on another similar banknote. 
[0058] Transparent polarising windows may be pro- 
duced by different methods. In one possible method, a 
base film of transparent plastics material may be 
stretched in one direction during manufacture to pro- 
duce a differential alignment or orientation of crystals or 
molecules in the plastics film. In another method, a pol- 
ymer dispersed liquid crystal (PDLC) film may be used 
to form a transparent, essentially indicia-free portion or 
polarising window. A PDLC film is generally character- 
ised by a thin, typically from 1 0 to 25 micron, film of pol- 
ymeric material which contains approximately micron 
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sized droplets of a nematic liquid crystal. 
[0059] Such films may be produced by emulsifying a 
polymer, water and a liquid crystal mixture, to produce 
a so-called nematic curvilinear aligned phase (NCAP) 
film. Other methods of producing PDLC films include 
polymerising a homogeneous solution of liquid crystal 
and prepolymer. As the resultant polymer forms it caus- 
es the liquid crystal to "phase separate", ideally in the 
form of discrete droplets. This technique is usually re- 
ferred to as "polymerisation induced phase separation" 
(PIPS) and gives rise to PDLC films. Polymerisation 
may be caused by heat (e.g. on an epoxy resin or other 
curing agent) or by ultraviolet (UV) light (e.g. using an 
acrylate or thiol-ene system). A PDLC film may either 
be used as a transparent substrate to which opacifying 
layers of indicia are applied to form a banknote, or a 
PDLC film may be applied as a coating to a transparent, 
essentially indicia-free portion of the note to form a po- 
larising window. 

[0060] Referring to Figures 7 and 8, there is shown a 
fourth embodiment of a banknote 40 in accordance with 
the invention. The banknote 40 is similarto the banknote 
30 of Figures 5 and 6 and corresponding reference nu- 
merals have been applied to corresponding parts. The 
banknote 40 differs from the banknote 30 in that instead 
of polarising windows, the first transparent, essentially 
indicia-free portion or window 5 includes self-verifying 
means in the form of a first Moire inducing pattern 41 
consisting of a set of closely spaced, fine lines, and that 
the second transparent essentially indicia-free portion 
or window 4 includes a security device in the form of a 
second Moire inducing pattern 42 also consisting of a 
set of closely spaced, fine lines. 
[0061] As shown in Figure 7, the fine lines of the first 
Moire inducing pattern 41 extend substantially parallel 
to each other in a transverse direction across the ban- 
knote 40, and the fine lines of the second Moire inducing 
pattern extend substantially parallel to each other in the 
direction of the longitudinal axis of the banknote 42. 
Thus, when the banknote 40 is folded over itself about 
the foldline 12 to bring the first and second windows 4 
and 5 into register and the superimposed Moire inducing 
patterns 41 and 42 are viewed in transmitted light, a se- 
ries of dark bands known as Talbot fringes 44 are pro- 
duced which, in the folded banknote shown in Figure 8 
extend diagonally. The fringes 44 may render the first 
and second Moire inducing patterns 41 and 42 largely 
indistinguishable. Alternatively, the fringes may en- 
hance the Moire inducing patterns, creating a dynamic 
optical effect when the patterns are overlapped. 
[0062] It will, however, be appreciated that the orien- 
tations of the set of lines of the first and second Moire 
inducing patterns 41 and 42 may vary. For instance, if 
the sets of lines in each Moire inducing pattern 41, 42 
in Figure 7 were to extend diagonally parallel to the ma- 
jor axes of the elliptically shaped windows 4 and 5, then 
in the folded banknote 40 shown in Figure 8 the sets of 
lines in the first and second Moire inducing patterns 41 



and 42 would be substantially perpendicular and a sim- 
ilar pattern of Talbot fringes would be produced. 
[0063] It is also possible that different parts of each 
Moire inducing pattern 41 , 42 may have different sets of 
s lines extending in different directions so that more inter- 
esting Moire effects, possibly with Talbot fringes forming 
predetermined shapes or images, may be produced 
when the windows 4 and 5 are brought into register in 
the folded banknote. 

[0064] The sets of lines forming the Moire inducing 
patterns 41 and 42 in the transparent windows 5 and 4 
may be formed by embossing or printing the lines on the 
transparent, indicia-free portions of the substrate 2, for 
instance in an intaglio printing process or in a gravure 
or offset printing process. 

[0065] In the embodiment of Figures 7 and 8, the first 
and second Moire inducing patterns 41 and 42 in the 
transparent windows 5 and 4 together constitute a self- 
verifying security device which does not require an ex- 
ternal optical device or apparatus for verification. Fur- 
ther, while a banknote incorporating a first Moire induc- 
ing pattern in a transparent window may be used to ver- 
ify another Moire inducing pattern in a transparent win- 
dow in another part of the same banknote, it may also 
be used to verify a Moire inducing pattern provided in a 
transparent window in another, similar banknote. 
[0066] At least some of the embodiments of the inven- 
tion, particularly the third and fourth embodiments and 
also the first embodiment, provide the general ability to 
verify a security device by viewing it through a window 
including self- verifying means which may be oriented at 
different angles in a flexible security document, such as 
a banknote, for instance by twisting the document to cre- 
ate a dynamic variation in the observed effect, rather 
than a static effect produced by viewing in only one ori- 
entation. For example, the amount of light transmitted 
by polarising windows may vary as a document is twist- 
ed or rotated. Where the self-verifying means is an op- 
tica! lens, twisting of a security document may cause a 
distortion in an image forming the security device, and 
in the case of Moire inducing patterns, the Moire effect 
created by overlapping patterns may shift or experience 
a frequency change as the two Moire inducing patterns 
are twisted or rotated relative to one another. 
[0067] In a further embodiment of the invention (not 
shown in the drawings), there is provided a flexible ban- 
knote or other security document wherein a transparent, 
essentially indicia free portion or "window" carries self- 
verifying means comprising a first portion of an image 
which, together with a security device in the form of a 
second portion of the image, forms a full image when 
the flexible banknote or other security document is fold- 
ed over itself to bring the first and second portions of the 
image into register. The first portion of the image may 
be printed or embossed on the window, and the second 
portion of the image may be provided either on another 
transparent, essentially indicia-free window or on a part 
of the substrate covered by an opacifying coating. Pref- 
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any one of claims 1 to 3, wherein the verification 
element (1 1 ;21 ;31 ;41 ) is constituted by at least one 
window (5). 

5 6. A secure and/or valuable document as claimed in 
claim 5 wherein the verification element is consti- 
tuted by at least one window (5) with at least one 
transparent region and with verification means 
comprising any of the following: lenses (5), graphic 
10 elements, polarisation filters (31), colour filters (21), 
interference filters (41), line or dot grids (41), holo- 
grams or diffraction gratings. 

7. A secure and/or valuable document as claimed in 
15 claim 6, wherein the lenses (5) are lenticular lenses, 

cylindrical lenses or Fresnel lenses or gradient in- 
dex lenses. 

8. A secure and/or valuable document as claimed in 
20 claim 6, wherein the verification window (5) includes 

a line or dot grid (41). 

9. A secure and/or valuable document as claimed in 
claim 6, wherein the verification window (5) includes 

25 a colour filter region (21 ). 
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erably, the second portion of the image is hidden in an 
opacifying coating under reflected light, but is visible in 
transmitted light with the full image being visible in trans- 
mitted light when the note is folded over itself to bring 
the first and second portions of the image into register. 
[0068] The embodiments of self-verifying security 
documents described above have the advantage that 
they may be formed relatively inexpensively in a one 
step or two step manufacturing process. The self-verifi- 
cation means and the security devices in many instanc- 
es can be formed in a single printing and/or embossing 
step, such as an intaglio printing process. Also, the se- 
curity documents formed from a flexible substrate of 
transparent plastics material are robust and durable and 
are able to withstand many instances of bending, twist- 
ing and folding without significant wear. 
[0069] It will be appreciated that various modifications 
and alterations may be made to the embodiments of the 
present invention described above without departing 
from the scope or spirit of the present invention. For in- 
stance, two or more transparent windows including the 
same or different types of self-verification means may 
be provided at different locations on a single security 
document for verifying a plurality of security devices at 
either locations transversely spaced on the security doc- 
ument. 



Claims 

1. A secure and/or valuable document (1;20;30;40) 
such as a banknote, with security features (10;22; 
32;42) and with a verification element (11; 21 ;31 ; 
41) for verifying the security feature, wherein at 
least one verification element (11 ;21 ;31 ;41) and at 
least one security feature (10;22;32;42) verifiable 
by means of said verification element are integrated 
into the document in various places, and the verifi- 
cation element (11 ;21 ;31 ;41) and the security fea- 
ture (10;22;32;42) are laid over one another when 
verification is to be performed. 

2. A secure and/or valuable document as claimed in 
claim 1 , wherein said at least one security feature 
(1 0;22;32;42) is formed on the front and/or rear side 
of the document. 

3. A secure and/or valuable document as claimed in 
claim 1 wherein the security feature (32;42) is pro- 
vided in at least one window (4). 

4. A secure and/or valuable document as claimed in 
any one of the preceding claims wherein said at 
least one verification element (11;21;31;41) is 
formed on the front and/or rear side of the docu- 
ment. 

5. A secure and/or valuable document as claimed in 



10. A secure and/or valuable document as claimed in 
claim 6, wherein the document includes at least one 
polarising window (31 ;32). 

30 

11. A secure and/or valuable document as claimed in 
claim 6, wherein the document includes a plurality 
of transparent windows (31 ;32;41 ;42). 

35 12. A secure and/or valuable document as claimed in 
any one of the preceding claims wherein two or 
more verification windows are provided on the se- 
curity document. 

40 13. A secure and/or valuable document as claimed in 
claim 6 characterised in that the verification win- 
dow forms a line or dot grid for a visual decoding 
method with lines or dots. 

45 14. A secure and/or valuable document as claimed in 
claim 6 wherein the verification element includes a 
first set of lines (41) and the security feature in- 
cludes a second set of lines (42). 

so 15. A secure and/or valuable document as claimed in 
claim 14 wherein the first and second sets of lines 
(41 ;42) produce an interference effect when the 
verification element and the security feature are laid 
over one another. 

55 

16. A secure and/or valuable document as claimed in 
any one of the preceding claims wherein the verifi- 
cation element (11;21;31;41) and the security fea- 
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ture ( 1 0;22;32;42) of the document are laid over one 
another by folding the document to verify the secu- 
rity feature. 

17. A secure and/or valuable document as claimed in 
any one of claims 1 to 15 wherein the verification 
element (1 1 ;21 ;31 ;41 ) of one document and the se- 
curity feature (10;22;32;42) of another document 
are laid over one another to verify the security fea- 
ture. 

18. A secure and/or valuable document, such as a ban- 
knote, with security features (10;22;32;42) and at 
least one verification element (11 ;21 ;31 ;41 ) for ver- 
ifying at least one of the security features, wherein 
a plurality of verification elements and said security 
features are integrated into the security document, 
and the verification elements are laid over at least 
one of the security features when verification is to 
be performed. 

19. A secure and/or valuable document as claimed in 
claim 18 wherein said plurality of verification ele- 
ments are provided in one or more transparent win- 
dows at different locations on the security docu- 
ment. 

20. A secure and/or valuable document according to 
any one of the preceding claims wherein the verifi- 
cation element(s) and the security features(s) are 
only laid over one another when verification is to be 
performed. 

21 . A security document (20;30;40) comprising a sheet 
formed from a substrate (2) bearing indicia (3), said 
sheet having an essentially indicia-free portion (5) 
of transparent plastics material, wherein the trans- 
parent essentially indicia-free portion (5) includes 
an optical or interference filter (21 ;31 ;41) for verify- 
ing a security element (22;32;42) at another loca- 
tion on the same or a different security document. 

22. A security document according to claim 21 wherein 
the optical filter is a colour tinted optical filter (21) 
for viewing an area (22) printed with metameric inks 
on the same or a different security document. 

23. A security document according to claim 21 or claim 
22 wherein the optical or interference filter (21) is 
arranged to create a restricted or altered wave- 
length environment to reveal colour changing prop- 
erties of the security element (22). 

24. A security document according to any one of claims 
21 to 23 wherein the optical filter (21) is produced 
by including pigments with a polymer in the produc- 
tion of a plastics film substrate (2) to colour tint the 
substrate (2). 
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25. A security document according to any one of claims 
21 to 23 wherein the optical filter (21 ) is formed by 
applying a tinted varnish or coating over the trans- 
parent portion (5). 

5 

26. A security document according to claim 21 wherein 
the optical filter comprises a first transparent polar- 
ising window (3 1 ) for verifying a second transparent 
polarising window (32) at another location on the 

10 same or a different security document. 

27. A security document according to claim 26 wherein 
the first transparent polarising window (31) has a 
first plane polarisation axis and the second trans- 
parent polarising window (32) has a second plane 
polarisation axis and the windows (31;32) are dis- 
posed so that when the windows (31;32) are 
brought into register the intensity of light transmitted 
through the windows (31;32) is reduced. 

28. A security document according to claim 26 or claim 
27 wherein the portion (5) of the sheet including the 
first polarising window (31) is able to be twisted or 
rotated relative to the second polarising window 
(32) to vary the intensity of light transmitted through 
the polarising windows (31;32) when they are in 
register. 

29. A security document according to any one of claims 
30 26 to 28 wherein the or each polarising window (31 ; 

32) is formed by stretching the transparent plastics 
substrate (2) in one direction during manufacture. 

30. A security document according to any one of claims 
35 26 to 28 wherein the transparent plastics substrate 

(2) includes liquid crystals to form the polarising 
window or windows (31 ;32). 

31 . A security document according to any one of claims 
40 26 to 30 wherein a coating containing liquid crystals 

is applied to at least one transparent, essentially in- 
dicia-free portion of the sheet to form a polarising 
window (31;32). 

45 32. A security document according to claim 21 wherein 
the interference filter (41 ) includes a first set of lines. 

33. A security document according to claim 32 wherein 
the security element (42) includes a second set of 
50 lines and an interference effect is produced when 
the verification element (41) and the security ele- 
ment (42) on the same or a different security docu- 
ment are brought into register. 

55 34. A security document according to claim 33 wherein 
the interference filter and the security element are 
Moire inducing patterns (41 ;42). 
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35. A method of verifying a security document wherein 
the method comprises the steps of providing a se- 
curity document in accordance with any one of 
claims 21 to 34 and bringing the portion of the sheet 
including the verification element (11 ;21 ;31 ;41) into 
register with the security feature (10;22;32;42) pro- 
vided on the same or a different security document. 
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